METER UNIT HAVING INDICATION PART AND CONTROL PART 



CROSS REFERENCE TO RELATED APPLICATION 
This application is based on Japanese Patent Application No. 
2003-12084 filed on January 21, 2003, the disclosure of which is 
incorporated herein by reference. 

FIELD OF THE INVENTION 
The present invention relates to a meter unit having an 
indication part and a control part. The meter unit is suitably used 
for a vehicle. 

BACKGROUND OF THE INVENTION 

A meter unit includes a scale plate, a pointer, a stepping 
motor unit and a central processing unit (i.e., CPU). The CPU 
controls the stepping motor unit, so that the stepping motor unit 
rotationally drives the pointer on the scale plate. The meter unit 
according to a prior art has a problem that the pointer indicates 
(i.e. , points to) an incorrect value, which deviates from a correct 
value. Here, the correct value is a detected value of a physical 
quantity detected by an outside physical quantity sensor. 
Specifically, the pointer indicates a misdirected position, which 
deviates from a correct position. The correct position is a target 
position, which shows the correct value. 

This indication deviation arises from several positioning 
deviations and the like. For example, when the pointer is mounted 
on the stepping motor unit, the positioning between the pointer and 



the stepping motor unit has a certain deviation, which causes the 
indication deviation. Further, when the scale plate is mounted on 
the stepping motor unit, the positioning between the scale plate 
and the stepping motor unit has another certain deviation, which 
5 also causes the indication deviation. Therefore, the meter unit 
has a proper indication deviation. 

In view of the above problem, a meter unit having a memory 
for storing (i.e., memorizing) an indication deviation data of the 
meter unit is disclosed in Japanese Unexamined Utility Model 

10 Application Publication No. H03-4218. A CPU of the meter unit 
controls a stepping motor unit in consideration of the stored 
deviation data in such a manner that a detected value detected by 
a sensor is compensated with the stored deviation data. Thus, a 
pointer indicates a correct value, which is the detected value. 

15 However, if a part of the meter unit such as the stepping motor 

unit, the CPU, and the memory fails after the meter unit is delivered 
to a market place, the whole meter unit is necessitated to exchange 
for repairing the meter unit. That is because it is difficult to 
exchange only a failed part of the meter unit. Specifically, only 

20 the failed part of the unit cannot be detached from the meter unit 
so as to repair the failed part. Thus, the whole meter unit is 
required to detach and exchange. Therefore, a maintenance cost of 
the meter unit becomes higher. 

SUMMARY OF THE INVENTION 
25 In view of the above problem, it is an object of the present 

invention to provide a meter unit having low maintenance cost. 
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A meter unit indicates a physical quantity, which is detected 
by an outside physical quantity sensor. The unit includes an 
indication part for indicating the physical quantity and a control 
part. The indication part memorizes a first indication deviation 
5 data, which provides a deviation between a detected value detected 
by the sensor and a raw value indicated by the indication part without 
compensating the deviation. The control part memorizes a second 
indication deviation data of the indication part, compensates the 
detected value on the basis of the second indication deviation data, 

10 and controls the indication part on the basis of the compensated 
detected value. The second indication deviation data is rewritable 
so that the second indication deviation data coincides with the first 
indication deviation data. 

In the above unit, the meter unit can be repaired with 

15 exchanging only the damaged part, when one part of the indication 
part and the control part is damaged and fails. Thus, the meter 
unit is repaired without exchanging the whole meter unit, so that 
the maintenance cost of the meter unit becomes small. 

Further, the indication part and the control part are 

20 independent each other so as to be exchangeable, and are electrically 
connected together. Therefore, even if the design of the indication 
part is changed in accordance with a type of vehicle or a grade of 
vehicle, the control part can be a common part. Thus, the 
manufacturing cost of the meter unit is reduced. 

25 Preferably, the indication part includes a scale plate having 

a scale for showing the physical quantity; a pointer for indicating 
the compensated detected value of the physical quantity; a stepping 



motor unit for rotating the pointer; and a first memory for 
memorizing the first indication deviation data of the indication 
part. The control part includes a second memory for memorizing the 
second indication deviation data; and a controller for compensating 
5 the detected value on the basis of the second indication deviation 
data, and for controlling the stepping motor unit on the basis of 
the compensated detected value. The second memory is capable of 
rewriting the second indication deviation data to the first 
indication deviation data, 

10 More preferably, the indication part further includes a 

plurality of pairs of the pointer and the stepping motor unit, each 
pair of which indicates a physical quantity, respectively. The 
second memory memorizes the second indication deviation data 
corresponding to a plurality of pairs of the pointer and the stepping 

15 motor unit. The controller compensates each detected value 
detected by each outside physical quantity sensor on the basis of 
the second indication deviation data, and controls each stepping 
motor unit on the basis of the compensated detected value. 

BRIEF DESCRIPTION OF THE DRAWINGS 
20 The above and other objects, features and advantages of the 

present invention will become more apparent from the following 
detailed description made with reference to the accompanying 
drawings. In the drawings: 

Fig. 1 is a perspective exploded view showing a meter unit 
25 according to a first embodiment of the present invention; 

Fig. 2 is a front view showing a vehicle speed meter of the 



meter unit according to the first embodiment; 

Fig. 3 is a cross-sectional view showing the meter unit taken 
along line III-III in Fig. 1; 

Fig. 4 is a cross-sectional view showing the meter unit taken 
5 along line IV-IV in Fig. 1; 

Fig. 5 is an arrow view showing a QR code indicator of the 
meter unit viewing from arrow V in Fig. 4; 

Fig. 6 is a schematic view explaining a repairing method in 
case of failure of an indication part of the meter unit according 
10 to the first embodiment; 

Fig. 7 is a schematic view explaining a repairing method in 
case of failure of a control part of the meter unit according to 
the first embodiment; 

Fig. 8 is a cross-sectional view showing a meter unit according 
15 to a second embodiment of the present invention; 

Fig. 9A is a schematic view showing an indication part of the 
meter unit, and Fig. 9B is a schematic view showing a control part 
of the meter unit, according to the second embodiment; and 

Fig. 10 is a perspective exploded view showing a meter unit 
20 according to a third embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
(First Embodiment) 

The inventor primarily attempted to provide a meter unit 
having an indication part and a control part. If one of two parts 
25 fails, the failed one part can be exchangeable. Here, the 

indication part includes a scale plate, a pointer, and a stepping 
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motor unit. The control part includes a memory for memorizing an 
indication deviation data of the meter unit and a CPU. The failed 
one part includes a failed part such as the scale plate , the pointer, 
the stepping motor unit, the memory and the CPU. 
5 However, if one of two parts fails, the whole failed one part 

is necessitated to exchange. Therefore, a maintenance cost of the 
unit is comparatively high, although the maintenance cost of the 
unit is lower than that of a meter unit according to a prior art. 
Further, after the failed one part is repaired or exchanged, 

10 the indication deviation data memorized in the memory may be 
different from an actual indication deviation data of the indication 
part only if the failed one part is simply exchanged. That is because 
the indication part has a proper indication deviation data, so that 
the memorized indication deviation data is different from the actual 

15 indication deviation data after the failed one part is exchanged. 

In consideration of the above attempt, a meter unit according 
to a first embodiment of the present invention has a following 
construction. Figs. 1 to 4 show the meter unit 1 according to the 
first embodiment having an indication part 10 and a control part 

2 0 20. The indication part 10 and the control part 2 0 are independent 
each other so as to be exchangeable, and are electrically connected 
together. 

The meter unit 1 is suitably used for a vehicle, and is disposed 
on an instrument panel (not shown) of the vehicle. The instrument 
25 panel is mounted in a passenger compartment of the vehicle. The 
meter unit includes a plurality of physical quantity meters such 
as a vehicle speed meter, an engine tachometer, a coolant temperature 



meter for indicating a temperature of engine coolant, and a fuel 
meter for indicating a fuel level in a fuel tank. Each physical 
quantity meter is connected to a physical quantity sensor (not shown) . 
When the sensor detects a physical quantity, the sensor outputs the 
5 detected value of the physical quantity to the physical quantity 
meter. Then, the meter indicates the detected value of the physical 
quantity. 

The indication part 10 includes a scale plate 11, an optical 
guide plate lid, a pointer 12 and a stepping motor unit 13. The 

10 scale plate 11 has a scale 11a for indicating the physical quantity. 
The optical guide plate lid with an illumination lamp (not shown) 
provides to illuminate the scale plate 11 from a backside toward 
a foreside of the scale plate 11. The illumination lamp radiates 
a light toward the optical guide plate. The stepping motor unit 

15 13 rotates (i.e., rotationally drives) the pointer 12 so that the 
pointer 12 indicates (i.e., points up) a certain position of the 
scale 11a. Thus, the pointer 12 shows a certain value of the physical 
quantity. 

The stepping motor unit 13 is mounted on a backside of the 
20 optical guide plate lid. The stepping motor unit 13 includes a 
casing, a stepping motor, a gear system for reducing a rotation speed, 
and a rotation shaft 13a. The casing accommodates the stepping 
motor, the gear system and the rotation shaft 13a. When the stepping 
motor rotates a rotor of the stepping motor, a rotation speed of 
2 5 the rotor is reduced by the gear system so that the reduced rotation 
is transmitted to the rotation shaft 13a. Then, the rotation shaft 
13a is rotated. The rotation shaft 13a extends from the backside 



of the scale plate 11 toward the foreside of the scale plate 11 
through a pair of through holes of the optical guide plate 11a and 
the scale plate 11. The rotation shaft 13a is press-inserted into 
a pointer base 12a of the pointer 12 so that the rotation shaft 13a 
5 is fixed to the pointer base 12a. Thus, when the rotation shaft 
13a is rotated, the pointer 12 is also rotated via the pointer base 
12a. 

The scale plate 11 includes a transparent film printed with 
the scale 11a thereon. The scale 11a is circularly disposed on the 

10 transparent film. The scale 11a shows different physical 
quantities such as a vehicle speed, an engine speed, a temperature 
of engine coolant and a fuel level. When the pointer 12 is rotated 
with using the stepping motor unit 13, the pointer 12 is rotated 
along with a foreside surface of the scale plate 11 until the pointer 

15 12 indicates a certain value of the scale 11a. Then, the pointer 
12 stops to rotate so that the pointer 12 shows the certain vale 
of the physical quantity. 

The optical guide plate lid is laminated on the backside 
surface of the scale plate 11. The illumination lamp radiates the 

2 0 light so as to illuminate the backside of the optical guide plate 
lid. Then, the light is scattered and diffused inside the optical 
guide plate lid so that the light expands into the whole optical 
guide plate lid. Then, the light in the optical guide plate lid 
illuminates toward the scale plate 11. Thus, the scale plate 11 

25 is illuminated with the transmitted light. 

The optical plate lid includes a QR code indicator 14. Here, 
QR code (i.e., a quick response code) is a kind of two dimensional 
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symbology, which is easily interpreted by an optical scanner. The 
QR code indicator 14 shows an indication deviation data of the 
indication part 10. The indication deviation data is a compensation 
data of an indication deviation of the indication part 10 , which 
5 arises from a positioning deviation, an assembling positioning 
deviation, a printing positioning deviation and the like. The 
positioning deviation is a deviation of the pointer 12 in a case 
where the rotation shaft 13a of the stepping motor unit 13 is 
press-inserted into the pointer base 12a of the pointer 12. 

10 Specifically, when the shaft 13a is press-inserted into the base 
12a, the positioning between the shaft 13a and the base 12a, i.e., 
the pointer 12 has a certain deviation, which causes the indication 
deviation. The assembling positioning deviation is a deviation of 
the stepping motor unit 13 in a case where the stepping motor unit 

15 13 is mounted on the optical guide plate lid. The printing 
positioning deviation is a deviation of the scale 11a in a case where 
the scale 11a is printed on the transparent film. 

For example, when the pointer 12 is rotated to indicate a 
certain value on the basis of a detected value of a vehicle speed 

20 sensor without compensating with the indication deviation data, the 
pointer 12 indicates a different value of vehicle speed, which is 
different from the detected value of the vehicle speed. In a case 
where the detected value of the vehicle speed is, for example, 40km/h 
shown as a dashed line in Fig. 2, the pointer 12 actually indicates 

25 the different value, which is different from 40km/h and shown as 
a solid line in Fig. 2. In this case, the indication deviation is 
defined as an angle 6 between the actual position of the pointer 



12 and the correct position of the pointer 12. It is required to 
compensate the angle 8 so as to indicate the correct value, i.e., 
the detected value. Specifically, the detected value detected by 
the vehicle speed sensor is preliminarily compensated with the 
5 indication deviation so that the pointer 12 indicates the correct 
value of the vehicle speed. Here, a plurality of indication 
deviations corresponding to different values of the vehicle speed 
is preliminarily investigated so that the indication deviation data 
is prepared. Specifically, the indication deviation data is 

10 composed of a plurality of indication deviations such as the angle 
6 . Each indication deviation corresponds to the different correct 
value of the vehicle speed. Thus, the indication deviation data 
of the indication part 10 is prepared. 

The QR code indicator 14 is printed on the backside surface 

15 of the optical guide plate lid. The QR code works as a storage means 
(i.e., a memory) for memorizing the indication deviation data of 
the indication part 10. 

The control part 20 includes an EEPROM (i.e. , an electrically 
erasable programmable read-only memory) 21 as a rewritable 

20 nonvolatile memory, a CPU 22 as a control means and a printed circuit 
board 23. The EEPROM 21 memorizes the indication deviation data 
shown in the QR code indicator 14. The CPU 22 controls the stepping 
motor unit 13 . The EEPROM 21 and the CPU 22 are mounted on the printed 
circuit board 23. 

25 Fig. 5 is a view of arrow V in Fig. 4 and shows the QR code 

indicator 14 . The EEPROM 21 memorizes the indication deviation data 
shown (i.e., memorized) in the QR code indicator 14. The CPU 22 



compensates the detected value of the physical quantity (e.g., the 
vehicle speed detected by the vehicle speed sensor) on the basis 
of the indication deviation data memorized in the EEPROM 21. Also 
the CPU 22 controls the stepping motor unit 13 on the basis of the 
5 compensated detected value so that the pointer 12 indicates the 
correct value (e.g., the correct vehicle speed). 

In this embodiment, the meter unit 1 includes a plurality of 
pointers 12 and stepping motor units 13. Therefore, the CPU 22 
controls a plurality of stepping motor units 13. In general, the 

10 CPU 22 for controlling a plurality of stepping motor units 13 is 
expensive. Therefore, in a case where the indication part 10 fails, 
the expensive control part 20 is not necessitated to exchange, so 
that the maintenance cost of the meter unit 1 is reduced. Further, 
the meter unit 1 can communicate with another electric equipment 

15 such as an engine ECU (i.e., electric control unit) with multiplex 
communication method. The CPU 2 2 controls to send and receive a 
multiplex signal in the multiplex communication. 

As shown in Figs. 3 and 4, the printed circuit board 23 is 
fixed to a resin casing 31 made of resin, so that the control part 

20 20 is mounted in the resin casing 31. 

The stepping motor unit 13 includes a terminal 13b, which 
extends toward the printed circuit board 23. When the indication 
part 10 is pressed on the surface of the printed circuit board 23, 
the terminal 13b of the stepping motor unit 13 contacts to another 

25 terminal of the printed circuit board 23 so that the terminal 13b 
electrically connects to the printed circuit board 23. A facing 
plate 32 is mounted on an opening of the resin casing 31 so as to 
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sandwich the indication part 10 between the facing plate 32 and the 
printed circuit board 23. Thus, the indication part 10 is supported 
between them. A cover 33 is mounted on an opening of the facing 
plate 32. The cover 33 is made of transparent resin such as acrylic 
5 resin. 

If one part of the meter unit 1 fails after the meter unit 
1 is delivered to a market place, the meter unit 1 is repaired as 
follows. Fig. 6 explains a repair method for repairing the meter 
unit 1 in a case where the one part of the meter unit 1 fails. 

10 Specifically, when one part of the indication part 10 such as the 
stepping motor unit 13 fails, the meter unit 1 is repaired with the 
repair method shown in Fig. 6. In Fig. 6, the cover 33 and the facing 
plate 32 is detached (i.e., removed) from the resin casing 31, so 
that the indication part 10 is also detached from the resin casing 

15 31. In this case, only the damaged indication part 10 is exchanged, 
and the control part 20 is not exchanged. When the damaged 
indication part 10 (shown as FAILURER in Fig. 6) is exchanged to 
a new one 10 (shown as NEW in Fig. 6), a computer 41 (i.e., read 
write equipment) for reading and writing a data is connected to the 

20 printed circuit board 23 through a wire 41a. Then, a QR code reader 
42 such as an optical scanner connects to the computer 41, so that 
the QR code reader 42 reads the new QR code indicator 14 printed 
on the transparent film of the new indication part 10. Then, the 
new indication deviation data shown in the new QR code indicator 

25 14 is inputted into the computer 41. The computer 41 rewrites the 
old indication deviation data memorized in the EEPROM 21 to the new 
indication deviation data. 



Thus, the indication deviation data memorized in the EE PROM 
21 coincides to the actual indication deviation data of the 
indication part 10 . The meter unit 1 can be repaired with exchanging 
only the damaged indication part 10. Specifically, the meter unit 
5 1 is repaired without exchanging the whole meter unit 1, so that 
the maintenance cost of the meter unit 1 becomes small. 

Fig. 7 explains a repair method for repairing the meter unit 
1 in a case where the one part of the control part 2 0 such as the 
CPU 22 fails. In Fig. 7, the cover 33 and the facing plate 32 is 

10 detached from the resin casing 31 , so that the indication part 10 
is also detached from the resin casing 31. In this case, only the 
damaged control part 20 is exchanged, and the indication part 10 
is not exchanged. When the damaged control part 2 0 (shown as FAILURE 
in Fig. 7) is exchanged to a new one 2 0 (shown as NEW in Fig. 7), 

15 the computer 41 is connected to the printed circuit board 2 3 through 
the wire 41a. Then, the QR code reader 42 connects to the computer 
41, so that the QR code reader 42 reads the QR code indicator 14 
printed on the transparent film of the indication part 10. Then, 
the indication deviation data shown in the QR code indicator 14 is 

2 0 inputted into the computer 41. The computer 41 rewrites the 
indication deviation data in the new EEPROM 21 of the new control 
part 20. 

Thus, the indication deviation data memorized in the new 
EEPROM 21 coincides to the actual indication deviation data of the 
25 indication part 10 . The meter unit 1 can be repaired with exchanging 
only the damaged control part 20. Specifically, the meter unit 1 
is repaired without exchanging the whole meter unit 1 , so that the 



maintenance cost of the meter unit 1 becomes small. 

Further, the indication part 10 and the control part 2 0 connect 
electrically with being independent each other. Therefore, even 
if the design of the indication part 10 is changed in accordance 
5 with a type of vehicle or a grade of vehicle, the control part 2 0 
can be a common part, i.e. , the control part 2 0 can be the same part. 
Therefore, the manufacturing cost of the meter unit 1 is reduced 
Although the QR code indicator 14 is disposed on the optical 
guide plate lid in the meter unit 1 shown in Fig. 1, the QR code 
10 indicator 14 can be disposed on other part, as long as the other 
part composes the indication part 10. For example, the QR code 
indicator 14 can be disposed on the scale plate 11. 

Although the QR code indicator 14 as a memory for memorizing 
the indication deviation data provides the QR code as a kind of 
15 two-dimensional code, the indication deviation data can be provided 
by a combination of the two-dimensional code and one selected from 
the group including a one-dimensional code, a dot mark, an IC chip 
(i.e., an integrated circuit chip) , a sign, a letter, and a numerical 
character (i.e. , a number) . Further, the indication deviation data 
20 can be provided by at least one selected from the group including 
a one-dimensional code, a dot mark, an IC chip, a sign, a letter, 
and a numerical character. 
(Second Embodiment) 

A meter unit 200 according to a second embodiment of the 
25 present invention is shown in Fig. 8. The meter unit 200 has the 
first printed circuit board 223a and the second printed circuit board 
223b. The first printed circuit board 223a is disposed on a control 
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part side, and the second printed circuit board 223b is disposed 
on an indication part side. The first and second printed circuit 
boards 223a, 223b are separated each other. The second printed 
circuit board 223b composes the indication part 10, and the stepping 
motor unit 13 connects to the second printed circuit board 223b. 
The first and second printed circuit boards 223a, 223b are connected 
electrically together. 

The stepping motor unit 13 is mounted on the second printed 
circuit board 223b. Specifically, a terminal 213b of the stepping 
motor unit 13 is soldered and fixed to the second printed circuit 
board 223b. The first and second printed circuit boards 223a, 223b 
are connected through a flexible printed circuit cable (i.e., a FPC 
cable or a FPC) 216 and a connector 223c. 

Here, in the meter unit 1 shown in Fig. 1, the stepping motor 
unit 13 is directly mounted on the printed circuit board 23. 
Therefore, if the design of the indication part 10 is changed in 
accordance with the type of vehicle or the grade of vehicle, the 
printed circuit board 23 may be changed in accordance with the design 
change of the indication part 10. For example, when an arrangement 
of the stepping motor unit 13 on the scale plate 11 is changed, an 
arrangement of a land on the printed circuit board 23 may be changed, 
or an arrangement of a wiring pattern on the printed circuit board 
23 may be changed. Thus, it is difficult to share the control part 
20 as a common part. 

However, in the meter unit 200 according to the second 
embodiment, the stepping motor unit 13 is mounted on the second 
printed circuit board 223b. Specifically, the stepping motor unit 



13 is not directly mounted on the first printed circuit board 223a. 
Therefore, even if the design of the indication part 10 is changed 
in accordance with the type of vehicle or the grade of vehicle, the 
control part 20 as a common part can be shared. Specifically, 
5 although the second printed circuit board 223b is changed in 
accordance with the design change of the indication part 10, the 
first printed circuit board 223a is not changed so that the control 
part 2 0 as a common part can be shared. Therefore, the manufacturing 
cost of the meter unit 200 is reduced. 

10 (Third Embodiment) 

In the meter unit 1 shown in Fig. 1, the EEPROM 21 as a memory 
for memorizing the indication deviation data is separated from the 
CPU 22 as a controller for controlling the stepping motor unit 13. 

However, in a meter unit 3 00 according to a third embodiment 

15 of the present invention, the memory and the controller are 
integrated into one body. Specifically, as shown in Fig. 10, a flash 
memory 321 as the memory is incorporated (i.e., integrated) in the 
CPU 22 as the controller. Thus, the manufacturing cost of the meter 
unit 300 is reduced. 

20 Such changes and modifications are to be understood as being 

within the scope of the present invention as defined by the appended 
claims. 



-16- 



